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(54) Image processing apparatus using the same hardware during recording and reproduction 



(57) There is provided an image processing appa- 
ratus (106,107,108) having an input unit for inputting an 
image signal, and a signal processing unit capable of 



selectively executing one of enlarging and reducing 
processing during a recording operation and pixel con- 
version processing during a reproducing operation via 
an inter for the image signal. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to an image processing apparatus and, more particularly, to pixel conversion process- 
ing of an image signal. 

10 Related Background Art 

A conventional image recording/reproduction apparatus comprises a recording unit for recording a video signal 
picked up by, e.g., a video camera on a recording medium such as a magnetic tape, and a reproduction unit for repro- 
ducing the video signal recorded by the recording unit. The video signal reproduced by the reproduction unit is converted 
15 in correspondence with a predetermined television system (e.g., NTSC system), and is output to an equipment such 
as a monitor. 

As a method of printing a video signal, a video printer is used. 

For example, when an analog image signal is printed by a video printer, the video printer converts vertically elon- 
gated pixels of the NTSC system into square pixels by re-sampling the input analog image signal, stores image data 
20 consisting of the converted pixels in its internal frame memory having a predetermined capacity, performs image 
processing for the image data stored in the frame memory, and forms an image represented by the analog video signal 
on a transfer medium. The internal frame memory of the video printer has a capacity for, e.g., 640 x 480 pixels. 

When a digital video signal output from an image recording/reproduction apparatus which can record/reproduce 
a digital video signal is to be printed, a video printer having a digital l/F for receiving the digital video signal is used. 
25 in this video printer, as in the video printer for receiving the analog video signal, vertically elongated pixels of the 

input digital video signal are converted into square pixels, the image data size is adjusted to the capacity of its internal 
frame memory, and the adjusted image data is stored in the frame memory. 

In this manner, when a conventional image recording/reproduction apparatus outputs a video signal to a video 
printer, the video printer performs processing such as pixel conversion in correspondence with the characteristics of 
30 the video signal. For this reason, the image recording/reproduction apparatus does not execute any pixel conversion 
processing in correspondence with the characteristics of the video printer as the destination. 

However, as described above, since the conventional image recording/reproduction apparatus does not execute 
any pixel conversion processing in correspondence with the characteristics of a destination equipment such as a video 
printer, when the conventional image recording/reproduction apparatus is set to be able to execute pixel conversion 
35 processing in correspondence with the characteristics of the destination equipment, a means for executing the pixel 
conversion processing must be added, resulting in an increase in cost. 

SUMMARY OF THE INVENTION 

40 The present invention has been made in consideration of the above situation and has as a concern to provide an 

image processing apparatus which can perform pixel conversion processing without increasing cost. 

According to one preferred embodiment of the present invention, an image processing apparatus comprises input 
means for inputting an image signal, and signal processing means capable of selectively executing one of enlarging 
and reducing processing and pixel conversion processing for the image signal. 

Other features and advantages of the invention will become apparent from the following detailed description taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 Fig. 1 is a block diagram showing the arrangement of a digital image recording/reproduction apparatus according 

to an embodiment of the present invention; 

Fig. 2 is a block diagram showing the arrangement of an image enlarging and reducing circuit arranged in the 
digital image recording/reproduction apparatus shown in Fig. 1; 

Fig. 3 is a view of the pixel layout for explaining the operation of the image enlarging and reducing circuit arranged 
55 in the digital image recording/reproduction apparatus shown in Fig. 1; 

Figs. 4A and 4B are views of the pixel layout for explaining the operation of an address conversion circuit arranged 
in the image enlarging and reducing circuit shown in Fig. 2; and 

Fig. 5 is a view of the pixel layout for explaining the operation of a linear interpolation circuit arranged in the image 
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enlarging and reducing circuit shown in Fig. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

s The preferred embodiment of the present invention will be described hereinafter with reference to the accompa- 

nying drawings. 

Fig. 1 is a block diagram showing the arrangement of a digital image recording/reproduction apparatus according 
to an embodiment of the present invention. 

As shown in Fig. 1, the digital image recording/reproduction apparatus comprises an optical system 100 which 
10 can perform a zoom operation, and a CCD (charge-coupled device) 101 for converting an object image caught by the 
optical system 1 00 into an electrical signal by photoelectric conversion. The maximum zoom ratio in the zoom operation 
of the optical system is set to be a predetermined value, e.g., X12. The zoom ratio control is attained by a zoom control 
circuit 90. 

An electrical signal output from the CCD 1 01 is converted into digital image data by an A/D converter (to be referred 
15 to as "A/D" hereinafter) 102. The image-data output from the A/D 102 is supplied to a selection switch 104. 

The selection switch 104 has two input terminals, i.e., REC and PB terminals, and one output terminal 104a. The 
REC terminal is connected to the output terminal of the A/D 1 02, and the PB terminal is connected to the output terminal 
of a reproduction system circuit 110 for reproducing image data recorded on a recording medium such as a magnetic 
tape. The output terminal 104a is connected to a frame memory 106. 
20 The frame memory 1 06 comprises a memory having a capacity for a predetermined number of pixels. For example, 

the memory capacity is set to be 720 x 480 pixels with respect to image data corresponding to the NTSC system. 

Image data read out from the frame memory 106 is supplied to an image enlarging and reducing circuit 108. The 
image enlarging and reducing circuit 1 09 performs enlarging and reducing processing (i.e., electronic zoom processing) 
for the image data read out from the frame memory 106 in a recording operation mode, and performs pixel conversion 
25 processing for the image data read out from the frame memory 106 in a reproduction operation mode. 

In the enlarging and reducing processing performed in the recording operation mode, enlarging and reducing 
processing is executed in accordance with the enlargement ratios set by an image enlargement ratio setting circuit 
107, and image data having the predetermined number of pixels is output. In the case of the NTSC system, image 
data to be output is one-frame image data having 720 x 480 pixels. 
30 In contrast to this, in the pixel conversion processing performed in the reproduction operation mode, the number 

of pixels of image data read out from the frame memory 106 is converted into that matching the equipment character- 
istics of a destination in accordance with the enlargement ratios set by the image enlargement ratio setting circuit 1 07, 
and the image data with the converted number of pixels is output. 

The image enlargement ratio setting circuit 1 07 sets the enlargement ratios for the enlarging and reducing process- 
es ing or the pixel conversion processing of the image enlarging and reducing circuit 108 on the basis of externally input 
data. 

The enlargement ratios for the enlarging and reducing processing of the image enlarging and reducing circuit 108 
are set in accordance with the zoom ratio set by a user's operation. 

For example, assuming that the maximum zoom ratio of a zoom lens in the optical system is X 1 2 and the maximum 

40 enlargement ratios in the enlarging and reducing processing of the image enlarging and reducing circuit 108 are x24, 
if the zoom ratio is set to be a value equal to or lower than the maximum zoom ratio (X12) of the zoom lens in the 
optical system, a vertical enlargement ratio of X1 and a horizontal enlargement ratio of X1 are set as the enlargement 
ratios for the enlarging and reducing processing of the image enlarging and reducing circuit 108. More specifically, the 
set zoom ratio equals that obtained by the zoom operation of the optical system. 

45 in contrast to this, when a zoom ratio x is set to be a value falling within the range from X1 2 as the maximum zoom 

ratio of the zoom lens in the optical system to x24, the vertical and horizontal enlargement ratios, m, for the enlarging 
and reducing processing of the image enlarging and reducing circuit 108 are calculated on the basis of a set zoom 
ratio n using the following equation (1): 

so 

m = n/1 2 (1) 

For example, when the zoom ratio x is set to be X24, vertical and horizontal enlargement ratios of x2 are respectively 
set as the enlargement ratios for the enlarging and reducing processing of the image enlarging and reducing circuit 1 08. 
55 As the enlargement ratios for the pixel conversion processing of the image enlarging and reducing circuit 108, the 

vertical and horizontal enlargement ratios are set, so that the number of pixels of image data read out from the frame 
memory 1 06 equals that corresponding to a destination equipment selected by the user. Upon setting the enlargement 
ratios, a table that stores the correspondence between destination equipments and their pixel sizes is stored in a 



3 



BNSDOCID: <EP 0753961 A 1 J_> 



35 



55 



* 



EP 0 753 961 A1 



storage device such as a ROM, and the destination equipment is selected on a menu screen to load the pixel size 
corresponding to the selected destination equipment, and the vertical and horizontal enlargement ratios are set on the 
basis of the loaded pixel size. 

Image data output from the image enlarging and reducing circuit is supplied to a selection switch 105. The selection 
s switch 105 has one input terminal 105a and two output terminals, i.e., REC and PB terminals. The REC terminal is 
connected to the input terminal of a recording system circuit 109, and the PB terminal is connected to the input terminal 
of a digital l/F (interface) 111. 

The recording system circuit 109 digitally records image data input via the selection switch 105 on a recording 
medium such as a magnetic tape. 
10 The digital l/F 111 comprises an interface for supplying image data input via the selection switch 105 to a destination 

equipment, and its output terminal is connected to the destination equipment. 

The switching operations of the selection switches 1 04 and 1 05 are controlled on the basis of a control signal input 
from a control circuit (not shown) via an operation mode input terminal 103. When the operation mode is set to be the 
recording mode, the selection switches 104 and 105 respectively select the REC terminals on the basis of the control 
is signal; when the operation mode is set to be the reproduction mode, the sefection switches 104 and 105 respectively 
select the PB terminals on the basis of the control signal. 

The arrangement of the image enlarging and reducing circuit 108 will be described below with reference to Fig. 2. 
Fig. 2 is a block diagram showing the arrangement of the image enlarging and reducing circuit arranged in the digital 
image recording/reproduction apparatus shown in Fig. 1 . 
20 As shown in Fig. 2, the image enlarging and reducing circuit 108 comprises input terminals 301 and 302 for re- 

spectively receiving the vertical and horizontal enlargement ratios set by the image enlargement ratio setting circuit 1 07. 

The vertical enlargement ratio input to the input terminal 301 is supplied to a vertical output size setting circuit 303, 
a reading start y address setting circuit 305, and an address conversion circuit 308. The horizontal enlargement ratio 
input to the input terminal 302 is supplied to a horizontal output size setting circuit 304, a reading start x address setting 
25 circuit 306, and the address conversion circuit 308. 

The vertical output size setting circuit-303 sets the vertical output size in the recording operation mode on the 
basis of equations (2) and (3) below: 

When vertical enlargement ratio > 1 , 

30 

vertical output size = 480 (2) 

When vertical enlargement ratio < 1 , 

vertical output size = 430 x vertical enlargement ratio (3) 

The horizontal output size setting circuit 304 sets the horizontal output size in the recording operation mode on 
the basis of equations (4) and (5) below: 
40 When horizontal enlargement ratio > 1 , 

horizontal output size = 720 (4) 

45 When horizontal enlargement ratio < 1 , 

horizontal output size = 720 x horizontal enlargement ratio (5) 

50 The reading start y address setting circuit 305 sets the reading start y address in the recording operation mode 

on the basis of equations (6) and (7) below: 
When vertical enlargement ratio < 1, 



start y address = 0 (6) 

When vertical enlargement ratio > 1, 
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start y address = (480 - 480/vertical enlargement ratio)/2 (7) 

The reading start x address setting circuit 306 sets the reading start x address in the recording operation mode 
on the basis of equations (8) and (9) below: 
When horizontal enlargement ratio < 1, 

start x address = 0 (8) 

When horizontal enlargement ratio > 1, 

start x address = (720 - 720/horizontal enlargement ratio)/2 (9) 



In contrast to this, in the reproduction operation mode, the vertical output size setting circuit 303, the reading start 
y address setting circuit 305, the horizontal output size setting circuit 304, and the reading start x address setting circuit 
306 set data as indicated below in place of those set on the basis of equations (2) to (9) above. Note that the following 
setting data are used for conversion from image data of the NTSC system into that of 640 x 480 pixels, and are set 
20 under the condition that the vertical enlargement ratio is set to be X1, and the horizontal enlargement ratio is set to 
be X(640/720). 

Vertical output size = 480 
Horizontal output size = 640 
25 start y address = 0 

Start x address = 0 

The vertical and horizontal output sizes from the vertical and horizontal output size setting circuits 305 and 306 
are supplied to an x,y counter 307. The x,y counter 307 incorporates x and y counters, and the counter values of these 

30 counters respectively indicate the x and y addresses of an image to be output. 

In an initial state, the values of the counters are set to be an initial value "0". While relationship that the counter 
value of the x counter is smaller than the horizontal output size is held, the count-up operation of the x counter is 
performed, and the counter values of the x and y counters are output. When relationship that the counter value of the 
x counter is equal to the horizontal output size is held, the counter value of the x counter is set to be "O", and the 

35 counter values of the x and y counters are output. When relationship that the counter value of the y counter is equal 
to the vertical output size is held, the counter value of the y counter is set to be "0", and the x and y counters are reset 
to the initial state. 

The counter values indicating the x and y addresses and supplied from the x,y counter 307 are supplied to the 
address conversion circuit 308. The address conversion circuit 308 receives the start y address supplied from the 
40 reading start y address setting circuit 305, the start x address supplied from the reading start x address setting circuit 
306, and the vertical and horizontal enlargement ratios input to the input terminals 301 and 302, in addition to the 
counter values from the x,y counter 307. The-address conversion circuit 308 converts x and y addresses indicated by 
the counter values supplied from the x,y counter 307 on the basis of the start y address supplied from the reading start 
y address setting circuit 305, the start x address supplied from the reading start x address setting circuit 306, and the 
45 vertical and horizontal enlargement ratios input to the input terminals 301 and 302, thereby calculating pixel addresses 
on the frame memory 106 corresponding to those of an output image. The calculated pixel addresses are supplied to 
a linear interpolalion circuit 309. 

The linear interpolation circuit 309 outputs an address control signal from an output terminal 310 to the frame 
memory 106 on the basis of the input address data to load pixel data stored in the frame memory 106. Linear interpo- 
se lation is performed based on the loaded pixel data, and pixel data obtained by the linear interpolation are output as 
output pixel data from an output terminal 312. 

The operation of the image enlarging and reducing circuit 1 08 will be described below with reference to Fig. 3. Fig. 
3 is a view of the pixel layout for explaining the operation of the image enlarging and reducing circuit arranged in the 
digital image record in g/re product ion apparatus shown in Fig. 1. Fig. 3 illustrates image data of the NTSC system in 
55 the frame memory in correspondence with the pixel layout on the screen. 

For example, when the vertical enlargement ratio is set to be Xa, and the horizontal enlargement ratio is set to be 
Xb in the recording operation mode, the image enlarging and reducing circuit 108 reads out pixel data indicated by a 
hatched portion in Fig. 3 from the frame memory 1 06, performs enlarging processing (i.e., electronic zoom processing) 
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at a predetermined zoom ratio, and outputs an image having a predetermined number of pixels; i.e., 720 x 480 pixels. 
The coordinate position of the upper left point of the hatched portion is calculated based on the start x and y addresses. 

In contrast to this, when each enlargement ratio is set to be X1 , image data stored in the frame memory 106 is 
output as output image data. 

5 In the reproduction operation mode, the pixel conversion processing for converting image data of the NTSC system 

into that having pixels the number of which corresponds to the characteristics of a destination equipment is performed. 
For example, as described above, when the destination equipment is a video printer which incorporates a frame memory 
having a capacity for 640 x 480 pixels, conversion from image data of the NTSC system into that having 640 x 480 
pixels is performed under the condition that the vertical enlargement ratio is set to be x 1 , and the horizontal enlargement 

10 ratio is set to be X (640/720), as described above. 

The operation of the address conversion circuit 308 and the operation of the linear interpolation circuit 309 will be 
described below with reference to Figs. 4Aand 4B, and Fig. 5. Figs. 4A and 4B are views of the pixel layout for explaining 
the operation of the address conversion circuit arranged in the image enlarging and reducing circuit shown in Fig. 2. 
Fig. 4A shows the pixel layout of image data of the NTSC system in the frame memory, and Fig. 4B shows the pixel 

is layout of an image obtained by enlarging a hatched portion in Fig. 4A. Fig. 5 is a view of the pixel layout for explaining 
the operation of the linear interpolation circuit arranged in the image enlarging and reducing circuit shown in Fig. 2. 
The operation of the address conversion circuit 308 in the recording mode will be described below. 
If the addresses of a pixel P in Fig. 4B are expressed by (x, y), a corresponding pixel P* has addresses (x\ y') on 
the frame memory 106. The addresses (x\ y') of the pixel P' are calculated based on equations (10) and (11) below: 

20 

x' = reading start x address + x/horizohtal enlargement ratio (10) 

2S y' = reading start y address + y/vertical enlargement ratio (11) 

Since the calculated addresses x' and y' do not normally assume integers, a corresponding pixel on the frame 
memory 106 cannot be uniquely specified by the addresses x' and y 1 . 

Likewise, in the reproduction operation mode, the addresses are calculated based on equations (10) and (11) 
30 above. When each enlargement ratio is smaller than 1 (reducing mode), addresses are similarly calculated based on 
equations (10) and (11) above. 

Therefore, the linear interpolation circuit 309 performs linear interpolation for specifying a corresponding pixel on 
the frame memory 106. 

The operation of the linear interpolation circuit 309 in the recording or reproduction mode will be explained below. 
35 The following description will exemplify linear interpolation using four pixels, and the linear interpolation circuit 309 
performs the same operation in both the recording and reproduction modes. 

Assume that a pixel P' in Fig. 5 corresponds to the pixel P' in Fig. 4A, and pixels P1 , P2, P3, and P4 on the frame 
memory 106 have addresses closest to those of the pixel P\ In this case, dx represents the difference between the x 
addresses of the pixels P1 and P\ and dy represents the difference between the y addresses of the pixels P1 and P\ 
40 Note that the differences dx and dy respectively satisfy the following relations: 

0 < dx < 1 

45 

0 < dy < 1 

The linear interpolation circuit 309 outputs addresses corresponding to the pixels P1, P2, P3, and P4 from the 
output terminal 310 to the frame memory 106, and fetches corresponding pixel data from an input terminal 311. Let 
so pr, p2\ p3\ and p4' be the values of the fetched pixel data, and p' be the value of the pixel P\ Then, p' is calculated 
by equation (12) below: 

p' = (1 - dx){p1 X (1 - dy) + p3 x dy} 
55 + dx{p2 X (1 - dy) + p4 X dy} (12) 

The recording operation of the digital image recording/reproduction apparatus will be described below. 
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In the recording operation, the operation mode is set to be the recording mode. Upon setting the recording mode, 
the selection switches 104 and 105 respectively select the REC terminals on the basis of a control signal from the 
control circuit. 

Then, a zoom ratio is set by the user's operation, and the enlargement ratios forthe enlarging and reducing process- 
5 ing of the image enlarging and reducing circuit 108 are set by the image enlargement-ratio setting circuit 107 in cor- 
respondence with the zoom ratio. 

An electrical signal output from the CCD 1 01 is converted by the A/D 1 02 into image data, and the converted image 
data is stored in the frame memory 1 06 for each frame. The image data for one frame stored in the frame memory 1 06 
is sequentially read out, and the readout image data is supplied to the image enlarging and reducing circuit 108. 
io The image enlarging and reducing circuit 1 03 performs enlarging and reducing processing for the image data read 

out from the frame memory 106. In this enlarging and reducing processing, as described above, the enlarging and 
reducing processing is executed in accordance with the enlargement ratios set by the image enlargement ratio setting 
circuit 107, i.e., electronic zoom processing is executed as needed, and image data having a predetermined number 
of pixels (e.g., 720 X 480 pixels) is output. 
15 The image data output from the image enlarging and reducing circuit 1 08 is supplied to the recording system circuit 

109 via the selection switch 105 that selected the REC terminal, and the recording system circuit 109 digitally records 
the input image data on a recording medium such as a magnetic tape. 

The reproduction operation will be described below. The following description will exemplify a case wherein a 
reproduced image is printed by a video printer having a digital l/F and a frame memory for 640 x 480 pixels. 
20 The operation mode is set to be the reproduction mode. Upon setting this mode, the selection switches 104 and 

105 respectively select the PB terminals on the basis of a control signal. 

The image enlargement ratio setting circuit 107 sets enlargement ratios for the pixel conversion processing of the 
image enlarging and reducing circuit 108. As the enlargement ratios for the pixel conversion processing, the vertical 
and horizontal enlargement ratios are set, so that the number of pixels of image data read out from the frame memory 
25 1 06 equals that corresponding to the video printer selected by the user. More specifically, as described above, image 
data reproduced by the reproduction system circuit 110 is stored in the frame memory 110 for each frame. The image 
data for one frame stored in the frame memory 106 is sequentially read out, and the readout image data is supplied 
to the image enlarging and reducing circuit 108. 

The image enlarging and reducing circuit 108 performs pixel conversion processing for the image data read out 
30 from the frame memory 1 06. In this pixel conversion processing, the number of pixels of the image data read out from 
the frame memory 106 is converted into that (640 x 480) matching the video printer in correspondence with the en- 
largement ratios set by the image enlargement ratio setting circuit 107, and the image data with the converted number 
of pixels is output to the digital l/F 111 via the selection switch 105. 

The digital l/F 1 1 1 supplies the input image data to the video printer, and the video printer can form the input image 
35 data on a transfer medium without performing any pixel conversion processing for input image data. 

As described above, since the image enlarging and reducing circuit 108 has an arrangement common to the re- 
cording and reproduction modes, image enlarging processing (electronic zoom processing) and pixel conversion 
processing can be attained by a single circuit, thus constituting a low-cost recording/reproduction system. 

Note that the present invention may be practiced in various other forms without departing from the spirit or principal 
40 features of the invention. 

For example, this embodiment has exemplified a digital image recording/reproduction apparatus. However, the 
present invention is not limited to the digital recording/reproduction apparatus. For example, the present invention may 
be applied to an analog image recording/reproduction apparatus when the recording system circuit 109 shown in Fig. 
1 performs D/A conversion processing for a digital image signal and records the converted signal on a recording me- 
^5 dium, and the reproduction system circuit 110 performs A/D conversion processing for an analog image signal repro- 
duced from the recording medium. 

In other words, the foregoing description of embodiments has been given for illustrative purposes only and not to 
be construed as imposing any limitation in every respect. 

The scope of the invention is, therefore, to be determined solely by the following claims and not limited by the text 
50 of the specifications and alterations made within a scope equivalent to the scope of the claims fall within the true spirit 
and scope of the invention. 

Claims 

55 

1. An image processing apparatus comprising: 

a) input means for inputting an image signal; and 
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b) signal processing means for selectively performing one of enlarging and reducing processing and pixel 
conversion processing for the image signal. 

2. An apparatus according to claim 1 , further comprising: 

5 

a) recording means for recording the image signal on a recording medium; and 

b) reproduction means for reproducing the image signal recorded on the recording medium, and 

wherein said signal processing means can perform the enlarging and reducing processing for the image 
10 signal to be recorded on the recording medium in a recording operation mode, and can perform the pixel conversion 

processing for the image signal reproduced from the recording medium in a reproduction operation mode. 

3. An apparatus according to claim 2, further comprising output means for externally outputting the image signal 
subjected to the pixel conversion processing by said signal processing means. 

15 

4. An apparatus according to claim 2, wherein said input means comprises image pickup means for generating the 
image signal. 

5. An apparatus according to claim 1, further comprising output means for externally outputting the image signal 
20 subjected to the pixel conversion processing by said signal processing means. 

6. An image processing device comprising: 

a) input means for inputting a digital image signal; and 
25 b) signal processing means capable of selectively executing a first processing mode for performing image 

enlarging and reducing processing for the digital image signal, and a second processing mode for converting 
a pixel aspect ratio of the digital image signal. 

7. A device according to claim 6, further comprising recording means for recording the digital image signal processed 
30 by said signal processing means on a recording medium. 

8. A device according to claim 7, further comprising reproduction means for reproducing the digital image signal from 
the recording medium, and 

wherein said signal processing means executes the processing for the digital image signal reproduced by 
35 said reproduction means. 

9. A device according to claim 8, wherein said signal processing means can execute the first processing mode in a 
recording mode : and can execute the second processing mode in a reproduction mode. 

40 10. A device according to claim 8, further comprising output means for externally outputting the digital image signal 
subjected to the second processing mode by said signal processing means. 

11. A video camera including an image processing apparatus as claimed in any one of claims 1 to 6 or an image 
processing device as claimed in any one of claims 7 to 1 4. 

45 

12. A video camera comprising an image pick-up device having a zoom lens, signal processing means for selectively 
performing either enlarging or reduction processing or pixel conversion on the image signal output of the pick-up 
device either for the purpose of reproduction or for transmission to an external device, and in which when pixel 
conversion processing is carried out enlargement ratios are set by an image enlargement ratio setting circuit, the 

50 enlargement ratio setting circuit being adapted to process the image signal appropriately either in accordance with 

the nature of the external device or in accordance with the zoom ratio of the zoom lens. 
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FIG.3 
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